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PROBLEM TO BE SOLVED: To provide a method for extremely effectively producing a fine particle of polyorganosiloxane 
capable of uniformly retaining the distance between the electrodes of a liquid crystal cell and the cell gap or the thickness of 
the liquid crystal layer formed between the electrodes of the liquid crystal cell when the fine particle is used in the internal 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the polyorganosiloxane particle characterized by adding the organic silicon compound 
expressed with the following type (1), hydrolyzing this organic silicon compound under existence of alkali, and growing up a seed 
particle into the seed particle dispersion liquid containing the seed particle who has a hydrophobic front face, and a surfactant. 
R1nSi(OR2)4-n (1) 

(R1 is the organic radical of the carbon numbers 1-10 chosen from a permutation or an unsubstituted hydrocarbon group among 
a formula, R2 is the organic radical of the carbon numbers 1 — 10 chosen from a hydrogen atom or an alkyl group, an alkoxyalkyl 
group, and an acyl group, and n is the integer of 0-3.) 

[Claim 2] The manufacture approach of the polyorganosiloxane according to claim 1 characterized by said seed particle carrying 
out hydrophobing of the front face of a hydrophilic seed particle. 

[Claim 3] The manufacture approach of the polyorganosiloxane particle according to claim 1 which adds an organic solvent, alkali, 
and a surfactant to a water layer, and is characterized by being hydrolysis and the silica system seed particle obtained by 
carrying out condensation polymerization about an organic silicon compound under existence of a surfactant all over a water 
layer while said seed particle **** the organic silicon compound expressed with the following formula (1). and water to extent 
which the water layer as the organic silicon compound layer and lower layer as the upper layer does not mix completely. 
R1nSi(OR2)4-n (2) 

(R1 is the organic radical of the carbon numbers 1-10 chosen from a permutation or an unsubstituted hydrocarbon group among 
a formula, R2 is the organic radical of the carbon numbers 1-10 chosen from a hydrogen atom or an alkyl group, an alkoxyalkyl 
group, and an acyl group, and n is the integer of 1-3.) 

[Claim 4] The manufacture approach of the polyorganosiloxane particle according to claim 1 to 3 characterized by separating a 
polyorganosiloxane particle from the obtained polyorganosiloxane particle dispersion liquid, and drying and/or heat-treating this 
polyorganosiloxane particle under air or an inert gas ambient atmosphere in a 100- 1200- degree C temperature requirement after 
growing up a seed particle. 

[Claim 5] The polyorganosiloxane particle which it is obtained by the approach according to claim 1 to 4. and is in the range 
whose mean particle diameter is 1-30 micrometers, and compressibility is in the range of 2 200 to 6000 Kgf/mm 10%, and is 
characterized by a CV value being 10% or less. 

[Claim 6] The liquid crystal display with which a polyorganosiloxane particle according to claim 5 has the liquid crystal cell used 
as a spacer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display using the polyorganosiloxane particle and this 
polyorganosiloxane particle which are obtained by the manufacture approach of a polyorganosiloxane particle, and this 
manufacture approach as a spacer. It is related with the still more detailed manufacture approach of the polyorganosiloxane 
particle to which this invention can manufacture the small polyorganosiloxane particle of particle diameter coefficient of variation 
by the short time and high yield. Moreover, this invention relates to the liquid crystal display using the polyorganosiloxane particle 
obtained by such approach as the spacer within a field, and a spacer for seals. 
[0002] 

[Background of the Invention] The liquid crystal display is formed from the liquid crystal layer with which the spacer within a field 
was interposed in inter-electrode [ of the pair with which the liquid crystal cell for liquid crystal displays and this eel were 
equipped ], and the liquid crystal matter was enclosed. By the way, if the thickness of this liquid crystal layer is not uniform, the 
fall of an irregular color or the contrast at the time of lighting may be caused in the image displayed on the liquid crystal cell. 
Moreover, when changing a display image at high speed, or when displaying an image with a large angle of visibility, it is required 
that the thickness of the liquid crystal layer inside a liquid crystal cell should be uniform. For this reason, the spacer within a field 
is expected for magnitude to be uniform. 

[0003] Moreover, also about the seal section located in the periphery section of a liquid crystal layer, if thickness is not uniform, 
inter-electrode distance becomes less uniform, originates in this, and may cause problems, such as an irregular color of the same 
image, and a contrast fall at the time of lighting. For this reason, what has magnitude uniform also as a spacer for seals is used. 
Since organic system resin is used as a sealing compound, it is required for the seal section for which such a spacer for seals is 
used that the spacer for seals should have the good dispersibility to resin. 

[0004] In recent years, it is required especially that thickness of the liquid crystal layer inside a liquid crystal cell should be 
further made into homogeneity with such a big screen liquid crystal display by using the big screen liquid crystal display in STN 
mode in order to display a big screen without an irregular color. Moreover, it is required that inter-electrode distance should be 
kept constant, keeping the area of the seal section small as much as possible, even if it is a big screen. 

[0005] As such a spacer within a field, and a spacer for seals, conventionally, organic resin particles, such as polystyrene, the 
silica particle, or the organic resin covering silica particle was spherical, and the particle to which particle size was equal was 
used. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the liquid crystal display using the polyorganosiloxane particle and this 
polyorganosiloxane particle which are obtained by the manufacture approach of a polyorganosiloxane particle, and this 
manufacture approach as a spacer. It is related with the still more detailed manufacture approach of the polyorganosiloxane 
particle to which this invention can manufacture the small polyorganosiloxane particle of particle diameter coefficient of variation 
by the short time and high yield. Moreover, this invention relates to the liquid crystal display using the polyorganosiloxane particle 
obtained by such approach as the spacer within a field, and a spacer for seals. 
[0002] 

[Background of the Invention] The liquid crystal display is formed from the liquid crystal layer with which the spacer within a field 
was interposed in inter-electrode [ of the pair with which the liquid crystal cell for liquid crystal displays and this eel were 
equipped ]. and the liquid crystal matter was enclosed. By the way, if the thickness of this liquid crystal layer is not uniform, the 
fall of an irregular color or the contrast at the time of lighting may be caused in the image displayed on the liquid crystal cell. 
Moreover, when changing a display image at high speed, or when displaying an image with a large angle of visibility, it is required 
that the thickness of the liquid crystal layer inside a liquid crystal cell should be uniform. For this reason, the spacer within a field 
is expected for magnitude to be uniform. 

[0003] Moreover, also about the seal section located in the periphery section of a liquid crystal layer, if thickness is not uniform, 
inter— electrode distance becomes less uniform, originates in this, and may cause problems, such as an irregular color of the same 
image, and a contrast fall at the time of lighting. For this reason, what has magnitude uniform also as a spacer for seals is used. 
Since organic system resin is used as a sealing compound, it is required for the seal section for which such a spacer for seals is 
used that the spacer for seals should have the good dispersibility to resin. 

[0004] In recent years, it is required especially that thickness of the liquid crystal layer inside a liquid crystal cell should be 
further made into homogeneity with such a big screen liquid crystal display by using the big screen liquid crystal display in STN 
mode in order to display a big screen without an irregular color. Moreover, it is required that inter-electrode distance should be 
kept constant, keeping the area of the seal section small as much as possible, even if it is a big screen. 

[0005] As such a spacer within a field, and a spacer for seals, conventionally, organic resin particles, such as polystyrene, the 
silica particle, or the organic resin covering silica particle was spherical, and the particle to which particle size was equal was 
used. 
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2.**** shows the word which can not be translated. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, the method of manufacturing very efficiently the polyorganosiloxane particle 
to which it has desired elasticity and particle size was equal is offered. That is, in this invention, by adding an organic silicon 
compound and making a hydrophobic seed particle carry out particle growth under existence of a surfactant, there is also no 
byproduction of detailed gel and the big particle which has uniform particle diameter for a short time can be obtained. Moreover, 
according to such a manufacture approach, the polyorganosiloxane particle in which detailed gel does not carry out a 
byproduction but which it makes the purpose by high yield can be obtained with sufficient repeatability. 

[0072] Moreover, its particle size distribution are sharp, and since the obtained polyorganosiloxane particle has compressibility in 
the range of 2 200 to 6000 Kgf/mm 10%. it is suitable as the inter-electrode interior of a field and/or the intei^electrode spacer 
for seals. If the polyorganosiloxane particle concerning this invention is used as the inter- electrode interior of a field and/or the 
inter-electrode spacer for seals of a liquid crystal cell, since the particle size distribution of this particle are sharp By being able 
to hold to homogeneity the thickness of the inter-electrode distance of a liquid crystal cell, and a eel gap. i.e., the liquid crystal 
layer formed in inter-electrode [ of a liquid crystal cell ], and choosing the polyorganosiloxane particle of suitable compressibility 
There is little spraying number, and it ends, the low-temperature air bubbles generated inside a liquid crystal cell are prevented, 
and the liquid crystal display of the high performance whose contrast there is no image unevenness etc. and improved can be 
offered by choosing a still blacker polyorganosiloxane particle. 



[Translation done.] 
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EXAMPLE 



[Example] Hereafter, although an example explains this invention, this invention is not limited to these examples. 
[0074] 

[Example 1] Solution temperature was adjusted at 0**1 degree C, having put in 13,162g of pure water and agitating in the 
container of preparation content volume 20L of seed particle dispersion liquid. Furthermore, methyl trimetoxysilane (methyl 
trimetoxysilane) 1 ,500g beforehand adjusted to the temperature of 5 degrees C was added calmly, and methyl trimetoxysilane and 
pure water considered as the condition of having separated into vertical two-layer one. Then, it cooled, agitating until the 
temperature of the upper methyl trimetoxysilane became degree C. 

[0075] Separately, 2.70g of aqueous ammonia of butyl alcohol 6.98g and 28% of concentration was added to 279. 2g of pure water, 
15.0g (octyl naphthalene sulfonic-acid sodium) of anion system surface active agents was added to this, and the surface-active- 
agent mixed solution which adjusted temperature to 5**1 degree C was prepared. It added over 60 minutes in the lower layer 
(water layer) which divided the obtained surfactant mixed solution into vertical two-layer ones, agitating to extent which the 
upper layer and a lower layer do not mix completely. 

[0076] Churning was performed succeedingly for 2 hours and the dispersion liquid of a hydrophobic seed particle (S-1) were 
prepared. A part of these hydrophobic seed particle dispersion liquid were extracted, the hydrophobic seed particle was 
separated and washed, subsequently it dried at 1 10 degrees C for 2 hours, and the powder of a hydrophobic seed particle was 
obtained. Scanning electron microscope photograph observation of the obtained hydrophobic seed particle was performed, and 
the particle size distribution and the particle-size coefficient-of-variation CV value of a seed particle were evaluated. The result 
was shown in the table. 

[0077] Maintaining solution temperature for the 14,965.5 g dispersion liquid of the hydrophobic seed particle which is the growth 
above of a seed particle, and was made and prepared at 0**1 degree C, methyl trimetoxysilane 6,008g, 23,527.7 g pure-water 
[ which carried out the temperature control to 5**3 degrees C ], and butyl alcohol 588.6g, and the mixed liquor of 4.8g of 
aqueous ammonia of 28% of concentration were added in 24 hours, respectively, the hydrophobic seed particle was grown up, and 
polyorganosiloxane particle dispersion liquid (PS-1) were prepared. 

[0078] The polyorganosiloxane particle was separated and washed from the heat-treatment dispersion liquid of a 
polyorganosiloxane particle, and, subsequently it dried at 1 10 degrees C for 2 hours. 
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ad. #u^-+>'X5 1 W'>7;u4 i ;ux-^;u. #u*^x 
X5 1 u >7;u+;i'7 u ;i/x— # u 3-*->x^u > 
7JHf*>»W»x;*y;k ^u^-^->x^u- 
7 ;nf ^ >st wes xx # u * -> x u > 7 >v f 
h-^agj»s?x7.^, y u-fe'j >s&wsex7.x;i'. # 

iJ^-/IfU>SI)ISiX^f;K #U^-^->x5 1 L'> 

7;u+;u73>. 7;^;u7;i/*/-;P7S h^.*:©* 

-f ^->tt#BSttSi]?a:<5:A^tf ens. &i3. ffifflStl 
7 >tr7ft t*^finStXT7;U* 'J ttSMt ^> 
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co 02 3] £©5MBettsa<o*ig«a:. at*tt->-K 

tfi^PfcfcfUTO. 4~4 oss%co|gfflfrfe^c:i^» 
h m.ir & b£ s s -a- -s * \zm im £ n -s m m >t -r sit i t % 

[0 0 2 4] i^7Ktt->-H!ia^S»«^-tt^^«CiK<i:b 

[0 0 2 5] ft*, ^tkJt+ro^tt^-Ktt^oaae 20 

tt. ^g»Cfc<fcS*iO. 0 5~ 1 0S»%W|gffl(C» 
<. 1 oa*X*jH>l'5i:#6*l*tt : 5 l *«»* , r*«rt 

[0 0 2 6] fF-EffiteSlte. ^»^-«t!«t-^0$nTVi 
tt^»***fi[fflr*itt)Tf**. 30 

jMBgmi, Ttesc (i) -c&znzmm'T'im 

JiB t bTOT#«{-ir'f ^t^ftitTi tbtro*ii 
ME. 7^#'J:fc<ktf#ffi»tt$J£m;!jaLT. 

£. 

[0 0 2 7] 40 
R'. Si (OR') ... -(1) 
ntel~3<D&Sn?&£) 

s^n^^sci ~ i oommg&m-r* z\<do*,. * 



^^5B2 000-204168 
S 

[0 0 2 8] R'\t. TK.mmttftltTfrlrJl'gs* 7 )\> 

~iowt«ST$.-5. cwi^a. mmr^mit&Vi 

h v •> 7 if<D±IE (1) +n= 1 (Dmm^r -f 5fHfc£- 
h 7 >. > 

•Jit- )VU t*ro±te(l) * n = 2 <F>^iW.T< mt&®. 

Mi*C±ES(l) * n = 3 ©#«ir-r *fbftfta«*tf 
&*5, n= 1 tf>W*a^-f 3S{fc£Wi. n#<2& 

[0029] z.n<b<D&m>r'f mitsmtttemnk-c®. 
it>t*«. mffiTss (i) -c&ztizmmn m<t& 

(A)T»5Ci#!ifSbK n= 1(0*^^-1*^^ 

(a) 5 o % l »^ n s -> - h m.? 

OiR*38«fiTL/. CV««**<&*«lSUca:*Ci:j8«» 
-5. 

[0 0 3 0] (a) TfflV^*«S«. m 

OR'*«<i:^»<73 ; e;i/SceA±T$.tltfi^. * 

^r-f ^{k-a-«l(A)4'05OR , Sfiro 5 0 ^JUBW.TT** 
L(^. 7K(OftA<OR'S*©5 O^rJPfg^SS 
^.^xh. *S>t«Tcolio*«-^jSS*^-r^5fc46, ft 

[0 0 3 l] ft*S, *%^Tfflt,^S (l) 
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tint*. ^StC&gCJSUTTkSrasSnLTfcJ:^. 

[0032] ±m<Dmm5-<m<t£mti<D7K. 

$b<. wz&mr^ mitts® (\)mt. *H£#2jf 
#*su *.®\z-mm-rz>mm®m. 7)it>v, #Bet± 

[0033] wfl8^«©^iDic<to. Mz&mmt&to 
ssmmzti;*). mmnmit%ys<M\zz<Dm%®m 
fizmm-tz. «^*«ifK**ufc#«^r-f*fl:^* 

[0 0 3 4] flitltLTB. *£*§igttc9<&D, & 

"3#«^r'f*{k*»(A)s**priBa:#*»«iET?»ntf 

& n-5 -> U * * H cd ->- K tFftftft 

at. s io, o. o 5~ i oii^tasits 

[0035] asjra£ft£7;u#g tbtn t;u 

m, 7>=E-7^mm. 7y^=.7H7.mtmM^n 

xx\z. ttM. innate j:ot*»k:k«u u*>*> 
# <E> # g HrhH J x n *t>- >&m^-<$ izmw b&n 
rztbff%.L<mmznz>. itts. z.<d£.?is.7)v1j*) 
tt. #«4r-f*fl:*«i(A)©lin*»**«6iL/T. 

[0036] z\<n£5ti7)i'*}>)<nmmm£VT\zmz 

a<7~13. #£L<«8~1 2<D36fflf;:*im?££<k 
[0 0 3 7] *%hj-c«. ^ro«fc5 7^«&i«*3<fctf7' 

torn ^lab^feOTi^^co^roatesj^sn^. # 
5 aa%co$eatc*-s ta<»* Lt,i„ 

[0 0 3 8] J'- Htt?HHI»lC. #® 
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-f ^fc£4&(A)<o;!jn*##?^ • !8S£«s<05fcS83;fctt*8 
ss*tt*r«* t #®Stt3J t a*#£ l fc« # 

BSitfflcogat, 0. 1 M%*«©JS-&«. 

^ <75#ffi £ L T ^ £ <D A S *X£ . 
[0 0 3 9] Cft6<D#i»*. WHfSttfflfcJjtfT^ 

\z\z. mmmzmtaLxh*.^. mz, cn^oymmm 

[0 0 4 0] KJiOiiteS'-Htt^BiaxSTIi. *o 

»- 5-2 ot:cosaigffi-cfT 

fflJO. 05~10. 0 wmcoieH^^SCli:*^* 

30 l<, w;o. 5 — 7. 0 AtnKOieH^fe-sciia^* 

[0 0 4 1] [v'-HSi^figSXS] -^^-C. ±SEcO«k 
5<t->-H«[^»«!«K. Tf2^ (2) TSSnSWI 

«*-f *fl:*#»(B)4:lr>5) Sr. iWcjfcCTWfiaiSiSt 
JC^LT^UOL. $e.tClHl*»®flS«E<i:UTT;U*g 

*^JraUTt«sy-<^t:^SriH]*»«$-e-. io*»« 

[0 0 4 2] 

R 1 . Si (OR 1 ) (2) 
tl-5^Scl~l 0co*«KST*0. R'«. tK^H^ 

$Ltc\Z7)i*c)im. 7 )vz\ * -/7M;«* £&7 ->;u 
sa^atfn-sminsci-i o©w«s-c*o. n«o 

~3©!S»:T*-5. 
[0 0 4 3] 3t (2) t>COnatOTJ&-5^T«8ldr'f 3i?ib^ 




( 7 ) 
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->->7>^c«i:7l^tf 6tlS. n *<1 ~ 3 (Dit't^s 

•So 

coo4 4] y-^m^mmtvx, miHL/t 
w**-^ 5fnt£«3 (a) zm ^xmm. bfc ^^)tuk f 

<t^(A)<i:|Hli; : bW-C*-DTt). g&SfccDT&^T 10 

x#£. ^3fiT^fflf-5»^-tt±tas; (2) TnAuro 

ii#Jf*l/K n*U(Dt«4r-f HSfl;^!»(B)tt, n 
# 2 ftS^B 3 ^flfc-Sr-'f 3SHt^(B) «fc 0 ft.*#aM 
g*?fW,«T!fSL<, n**l©#«y-f*<fc^*CB) 
jji5 0 X5tt*©«#ttiR*tf«TT*«ffl*»**<OTJf? 20 

[0 0 4 5] #fis^-r^k^#)(B)ro^ijn«tt. Hifaco 
««*inrmtfj;»r>. ^»^pcD^y'f^b^«3(B)w 
&^&<& * W«r«4r-r (B) ©iSi t* C J; ^ 

t. m&miRznzifi, ¥-i$%L?i$.&mmtf. o. 01 

~ 5 m m/eWliftSJ: "5 iZ^Wfr-i *fl:*»(B) 2: 8s 

#«ir-f*fl:^«(B)0*lnija*38«a 30 

[0 0 4 6] ini7K»»ffliltt!««i:L-T^Jtin$nsy';u* , J 

•5©T?#*bV». U ©SUnStt, ffl^SWiM 40 

5^fc^(B)caaS*£tffitC«fcoX»&*a<. 

<0 p H^tf* 3 <=> fC» * b < « 8 ~ 1 

*C<!:a<M*b^. 

[0047] sfc, &®K£bT**3«fctf/*fcttiffli2 

bfcJ:3ft*«*«S*JBfSCt*»-Cfta. WflS^-f 
\zmn b X# 'J / -> a +-9- >»S[^ bT t> 
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0~9 5X. »*b<tt5 0~9 0*CWMaTlfs«JO. 5 
~2 4^fM«l^'r5C:i:^M$ bt^i. ^SS* { *52 0 

s?aa[**5g<. ira*^«j^3fe»Wffib7a:^fese)C. m 

«bfc££^ii^5vU 

bfc^^#tc<<, 9 sx:uj--r;\zm.¥ffi±<Dm&& 

[0 0 4 8] d^.t^^ffi-CSig'TSi. y-HS? 

jBKSPSKayHsnsa (2) ts^nstiir-fiit^ 

;p#y ->a*-y *^«fc < ISiST* c <t^T€ 

y -> p *-y >«ta^ s jj* u *JWf y •> a 
[0049] jRu^^y isuttymmFFtoftrnxfe 
£•5. ^fgbfc^u^^y^D+'tJ-vSkSL^w^ 

1 0 0~1 2 0 0 < CroSSSefflT'«:Jai*3J:t//$fc«iin 

f&j&ssns. ib»i«««ioot:*«ti4. # 

12 0 O'Ci&SA-SSSTllD^S 

[0 0 5 0] fcix«inl^MS^, ^af. 6 0 ota 
±roM«-CfTOi:. ->— ti-ibTJfjg^tTp'J 

~6 0 CCcDiaSTflD^Sf -St. SftX^-ftl 

T»a^jp»j^-;^y yn*t>TO?^^n5. $ 

*ffitt#XI?H»T. 4 0 0~6 0 01C«± 

roigt* 'J y -> a ^r-y- >®fe^^tt]^3l$ ff 
^t. nfero#u^*fy '>D^-y->®^* < tt en, 

[0 0 5 1] £A±«J:^^*%B^tC«-57HU^^y-> 

□+-y->a^<73©3S^ffiic<i:n«. i«7Ki4o->-h-a 
?izfi-Mf£&m<D&&Triim5-( mit^m^muabx 

[0052] ^ u ^-;u^f y ->a ^-y- >%<a^ 
^ic *^^tc«-5#'j^-;u^y ->n=^-y>a^tco 
^T^wicift^-rs. *^^^^-5#'j^-;p^y ->n 
*-y>®e : Ftt. ±i3b^^}*(c«kox#enfct)rox 

SO. ¥^St^S*U~3 0(im, }f$L<tt2~2 0 
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[0053] ->n*-s->«tt^o¥^lt^ 

0. 5-10%. KteO. 5~3%<£)*6B 

shpsosbimrs;** i o %<£@ATiS^t. « 
[0 0 5 4] teis, ^fgwc^stfU:*-;^/ ->n*u- 

Km*. ^mm^mmm. (B*tf <ao $s:jsm-5 

300S!) *JB<r>Ttt?£flH*U d<^iIil^W2 5 omo 

m?\z-D^Tw&mmi&m mitti. w) ss : ip-ioo 
o) sflinTWjesns. Wf-^mhw&c via, 

•5. 

[0 0 5 5] CV= (*£^@«*fMBfg (a) /¥*?*£& 
(D.) ) X 1 0 0 
[0 0 5 6] 
[»1] 

(a) =z I d.-d.i/ cn-n xd. 

D. : «*©&^©*aE^g, n : 2 5 0 

[0057] *5fiW(c«a#u*;wify>'n*'tJ- 

^WS^© 1 0 %fcffii&tS.m\Z 200-6000 Kgf / 
mm' <D$imz$>2>. *RWZto&tf V*JMJ / is U 

1 0 %ffi8S#tt^*< 200-1 000 Kgf /mm 
1 ©$£B K £-5 hv>W&m £ *l£„ 
[0 0 5 8] II^X^- tJ-tLTtf'J^l'tf/i'a^ii- 
>«^*ffifflT2>«^. 1 0%EE«S9iM4gW2 0 OK 

□ >«tt^ «D»*fl»* nan * w-n«fc e f\ 

OHM*4i;4i fcfc 1 0 XffifitSWSgW i 

0 0 0 Kgf /mm' 4i*T*^I*tt. WI5Lfc<k^7i 

fsasctefg * © RAW » £ . 
[0059] *%^ic«-5^'j^-;u^/->p+-y- 

>«lt^*5'-Jl'«fflX^— D-tlTI^Sl^ 10 
XffiW9Wt***tt 1000-6000 Kgf /mm' ©fcffl 
Cfc* 1 0 9Sfl=*89M4*&<ilSJ 1 0 0 

0 Kgf/mm'*SSTtt, jH* OX><- tH=:frft>SJE2l& 

«6LT*»s«ittra&«>K:*#a*««Jtiiib. «a 
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*. SfclO X£EJ8Wtt¥ft<6 0 0 0 Kgf/lmn , 
[0 0 6 0] £©J;3;ttl 0%EEIMMM»©IMfi 

^ffi«Tte©aoT»-5. i o xEt89t&*tt. m%& 

<!: LTtS/hffiBSttS&ttl (S&SfPBrSl MCTM-200) * 

^©ffiSiffiSl^te (mm) ttafiJ:^*«>fc 
SUM. ffiBSBtt*^SCtc«AUTW-J|[r*itKJ: 

[0 0 6 1] 

E = <3/2"') • F • (1 -K*) • S"'" • D-'" 
CCT, E : BEffi#tt¥ (Kgf /mm') 
F : ffiHSffiS (Kg) 

K : ttfC#7y >Jt 0. 38) 

S : JEfil^e (mm) 
20 D : £H=-& (mm) 

[0 0 6 2] *H^iMB#-^«. 1 OfCfifC'S^T. <S 
*C 1 0 XEtf#tt¥€fMEU ine,©WI4. & 
^© 1 o %BEtt#tt*£ Lfc. 

fc*»-fe * L . MISSUS tc±IB# u -z^-tt; -> p 

30 [0 0 6 3] J-E«?S^w8Btt, *58Wfc««#U* 

y □ >flttt? * x u- t l xmm lt&h 

fc«t< (®i*ix^— *) . timms (->-;hb) © 
. 

[0 0 6 4] *%mz$kZ>#*)*)V1i J ->D^-tJ->«St 

5/n**>«tt^tt. 1 0 %EE8S?M±3W2 0 0 
10 0 OKgf/mm'. if * L < « 2 0 0 ~ 7 0 0 OKg 

0%flEfil#tt^*<fil2o®Htc:»titf. «*fi»^>^ 
<TTtr<!:<i:t ) lc. ««B&*^tt«81Kfe<i:©SI« J ?> 

[0 0 6 5] sfc. xi?'j^-;u^y->a^>si^*>' 

■9->afe^fi. 1 0 %JE*g?iM42?s#iK) 1 0 0 0-6 0 0 
SO OKgf/mm' <Dl6ffl{C*5fc©*ijifigJC^ffl$la*. 10 




( 9 ) 



%mtg$m.mtim 1 O O OKgf /mm' 

BMA7*ECtCi*^5, 10%JE«I#14^6 

0 0 0Kgf/mm ! £j@*.Ti« 

[0 0 6 6] Mffl^ns#'J^;u^/->n+-y->Si:^ 

1 o %«T. »*b<»4 5X«T<o*H-c*a;:i*«a 

[oo6 7] s-r^u^-ju^y ->n*-y->ait& j ?-&— ^ 
Starrs. d©»o***»tti*K:iHjesntt^#. / 

[0068] #k:, «s® (^fc««asg<75SM) \zm 
s*8gTWti-&to-a-. mm-rz>zt\z£iT. ^%mz% 30 

[0 0 6 9] Sfc. croisfcssft-fcw*. aMSflicfR 

[0 0 7 0] CKO.kpTS^BqtC^-S^ft^^Btt. 
[0 0 7 1] 

u ss^Jiiiofc^'j^-^^y ->a^-y->fflwa^ so 
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zMibx®immizm&-rzjjmi)mmi!tiz>. -r&fc>*s 

[0 0 7 2] $fc, aSftfetfUaVPtfy vD*1*>» 
!K^«mS»flT3!i { ->^-^ , T?. 1 0 %K«g#14^^2 0 
0~6 0 0 0Kgf/mm'CDl6fflCfe-5fc*. «SF<U<D®I*) 
gBS <t £ it« ->-JHH X t L Tffjg-T & £ . 

#f8BJ!K:&<5 # U *JU# / > n ^ait?****^ 

*i%m£kt)i<<nnmmzMi$.-$nrcm£km<Dm2&t$-- 
iz&mrzz. »afcffi*#tt*<B#»j 

[0 0 7 3] 

[nm&n eat. 4^w**««K:J:oRa-r*a«» * 

[0 0 7 4] 

[*ss0ij i ] ->- ma^gjggM 

|*]^2 0 L<0#g§(C*ie7Kl 3, 16 2gSrAtl, 

1x^*^0 ± irtc?gias:iigiLfc„ ^se>ia« 

S'CizmmVft^^JV h ') ^ h + ->->7> (^^UhU 
^h + >-->7» 1. 5 0 0 gfcS^tCjn;*.. 

[0 0 7 5] S'J^, iM*2 7 9.2 g^^T^n- 
;i/6. 9 8 gtjSS2 8 %<75T> ; e-77K2. 70gS 

>XJl/jf;>SE-^hU^A) 15. 0 g^rHOA. MS* 5 
± l , C(Csll?Sb^:^®ffi14»Jg-&^?K*iHKbfe. »^ 

ftfcjMfi««tfM«a***. ±T2atc»aufcTa 

i^L^^e. 6 O^JicltT^lraLfc. 

[0 0 7 6] 3l*«*2«fM«»6tl^. F 
t£P (S-l) (0»«t?K*allSaLfc. 

gfe#L. O^T?l 1 0 < CT2RfF^jaibTi$*tt->-F 
^ftfciS^tt^-F&^OT^gS! 

«^a««¥»a«*ff^. Ke^otta»#*j: 



( 10 ) 
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[0 0 7 7] ->- Kjjjtfpgjyi 
±.m<n «k O \Z LTPlSb&»7Jctt->- K*frP©$M&* 1 
4, 9 6 5. 5 gS, fl£ffl£0 ± lT:CJM*Lft:«f&. 
X^Jlh'J* h*->->7>6, 0 0 8 gt, 5±3"C{C 
®SPSLfciUe*2 3. 5 2 7. 7 g, T/^UT^n- 
)15 8 8. 6 g. iSSC2 8 %©7> : &-T;K4. 8g© 

=t * &s * y jf-jutf y -> a ^ti^a-ft* 

(PS - 1) 

[0 0 7 8] U;t;i/ff/ ->D^^>%!ia^-^flD^glg 10 
j£U -3^T1 1 0 , CT2^r B mJtSLfc. O^T?, 1 0 

(P-l) #snfc#'J*;P;tf/->a*-9->8i 
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[0 0 7 9] USUI** 1 KtS-T. y^Ph'J^h 
* > •> 7 XO^fflfi^ 6 ft* £ ns«[^«)3IiS^fi 

«9 5. 2%T*ofco &*3> /fJH^'J/h + yy7 

stf*sn*tt*©si&£i«*£tt, mm 
LfcR' . S i (O R' ). . . ifitia#.ftm\z «t o # u *)i#y 

(R'„ SiO,, ..,/•) tfi-DTztLxnm^ 

i:^5n&SfS4 4 o-CT3i5ra;ira&$!!SLfc&<DS 

« (g) £R'. SHOR'h-.atJnTKfl-^K.tOtf 

->D++)-> (R'. S iO,. -.,/,) iSofciLT 
£ ft 5 B«T|& L fc *>©-?& -5. 
[0 0 8 0] 
[»2] 



X100 



[0 0 8 1] 20 

[£1609 2] i -e# 6 n&^usi-^y 
>ffifif (P-l) sm*. 1 o o orTiEfRsjsn 
MllTJj?'JtJWyyo^>M? (P-2) £ 

i^nt#U*M;yn^>|Sfif (P- 
2) l::-olAT&SI#*, eS^»^&CVffl*5J:^l 0 

[0 0 8 2] 1 C^T. 

[0 0 8 3] 

[*JS«»J3] j%*tt->-F&?©f383 
>'J*lt^flWKfla«XJI (HO SW TOtt?S 30 
5.0 Mm SlfgSftfftl.OX, 10%KfiS4 8 0 
Okgf/W) 1 0 0gS-ffl^dtlSr2 0 0 0gOM*(Ci)-« 

lOfcPlgl^c. •&©&, Z\<DftWim&8 CCfC#®L 
6 0^P4»P^«^^ff^, oti^ann' 
*>£&8tBtl 0 0g£iJ0*. Lfc*«S 7 

Wl 1 0-CTiaiSLTfSttYkLfc^-h*^ (C) 

[0 0 8 4] ffittfcb/tv'-Fm^ (C.) 5 0g£*^ 40 

^ni:'\+t^fJi'->"->7-tf> 2 5gty^;i/T;i/a— 

;P2 5gOjg-&85^*mttlLTl 2l*ffl88l#Lfc». # 

LTa*tty-Kef(S-3)^f#fe. 
[0 0 8 5] ->- K&^©fi£:g 
*#tt->— FtM^S-S) 1 0g^SS5lI%On-y 



SttflO £ L T * 2 7)V T 7 * V > X ^ 7 * >Wtf h U * 
A 1. 2g£tni*.. jS^&SJ&ltbfc. Ol^/f^MJ 
^K*y->7>6 0gSi)raLT 1 TJf **«!*tt>— K 
tt? (S-3) ©^fS^ST* 9. ±JI#*7MUh'J* 

Lit. O^TSgO. 2 8li%ONH,*gIl 2. Og 
*»Ktt5'-Ktt^<S-3>©*MMMlc. ^SiTJS 

>©±«#& < t£.Z> £T£ 5 Cift 2 SfPfl«^*ff tXeaft* 

jw;yD^>amw (ps -3) sisisb 

[0 0 8 6] ;P'J •>a^r»>att : 3 & c!)ftijlMng 
8 o'cti 2mm®WLrzo ^en^^s^oaj 

LX^/-;HCT^b, Ot.i-e8 0*CT2RFrafti»L 
fc&. 3 0 CCTS^ra^^TiD^S^LT^U* 
;p^y->n^-y>Stfe^ (P-3) $f#fc. ^e.ti^:# 

•j^-;i/^/->n^-9->a«i^tcot^T. urn 
[0 0 8 7] iKms^iic^'r. ^IniL-^yf 1 ^ 

h'J^K*y->7>(t 9 4. 5 %&n?l8.&\zmm-£ 

£. R'„ Si(OR') 4 ..*i»D7K»^fCJ;0#U^;i'^/ 
•>n^lJ-> (R 1 . SiO, ,..,/,) t&ofctl/TSlilS 

[0 0 8 8] 
t»3] 
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19 



20 



X100 



[0 0 8 9] 

[HSSfi»J4] ->- PfFFOftfi 

««J 3 iHSHcarteflsfflSSfT o HttfO 
*«*fft>. #u**J(fy ->n=1rtJ->a«[^«?at (P 

S-4) SISLt. 10 

[0090] # u avufl / -> d XfcireoftmMag 
K^7». «/jN©y;p£|»SLfc», 8 Ottl 2 ft 

tl, 01/^8 0^2^)11^ 3 0 0f!?3 

(p-4) #&nfc#y*-;p#/5'n*-0- 

tfi o xmmmimz&isbit. 
[0091] i Ks-r. &*5. ssinu*:*^ 
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